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(54) Title: FREE-STANDING AND ALIGNED CARBON NANOTUBES AND SYNTHESIS THEREOF 

(57) Abstract 

One or more highly-oriented, multi-walled carbon 
nanotubes are grown on an outer surface of a substrate 
initially disposed with a catalyst film or catalyst nano-dot 
by plasma enhanced hot filament chemical vapor deposition 
of a carbon source gas and a catalyst gas at temperatures 
between 300 °C and 3000 °C. The carbon nanotubes range 
from 4 to 500 nm in diameter and 0.1 to 50 fxm in 
length depending on growth conditions. Carbon nanotube 
density can exceed to 10 4 nanotubes/mm 2 . Acetylene is 
used as the carbon source gas, and ammonia is used as the 
catalyst gas. Plasma intensity, carbon source gas to catalyst 
gas ratio and their flow rates, catalyst film thickness, and 
temperature of chemical vapor deposition affect the lengths, 
diameters, density, and uniformity of the carbon nanotubes. 
The carbon nanotubes of the present invention are useful in 
electrochemical applications as well as in electron emission, 
structural composite, material storage, and microelectrode 
applications. 
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tt>iz^ia^2ioi l z^Bjt^zmwc^n.fz^Mm^t ^mtv^ 0 mifrh®* 

K W7frhS&s &£V s m21*0m-r2>ktefr2>jL i )K, ya-7208 f; ^ 

(i) mmi^^^v y fr^tzy)Wm*i$^zm&*^^&%%toK& 
nLtzm^Btmi-yf-^-y\ ( 2 ) £*i*F3rs h^^tz ^itf^T 

^MSr^-ra^flWtSEjnjLTtattO^^-y^-i-^ (3) 3fcKo»f* 

£M 4 tt» At& 4 «j 300< C 700-c -e* & lo 4 iWMcofftM ■)■ 

, ( 4 ) *#wmfi*£*6i SttflfcB§tf**JIttfc*53niL7fc«»^£3S?->' 



(22) #^2 00 2- 5 1 8 28 0 

ityf a-^'^f tL^i^rtt47 , n^^ M?$,2, 0 8P4L<fdU -fx*-? 
i3ZM^^/^a.~7'218$.^-^^^214t ^l^yn^^ h 

[ 0 0 2 7 ] 

[ 0 0 2 8 ] 

K)^B#HI4, f£#204^j^^ y, s~ 202ft K^g^^^ >;<c202#i|fc 

CDft^v^^Wi, 204^^^^^c7)^ i£ - ~s*W*-t%>& ") 

K> ^1^212^^^ £-3-* -7"n-y208i:f5]^LT«$^^, 

t'(7)^iS®212ooe-A^^i3-r&^feH^ffl?tL^ 0 Sfi 
L m^f- £ JB^-f & <7) -e(± & < , 7'd- y208<7)H^. ( C J: 4 ® 3g<^fe* LT^t 

[ 0 0 2 9] 



(23) #312 002-5 18280 

& m ^ £ ft 206 J &t i 2. it^^o ft ai s *t & m-? /ci-^i?^!,^^^ 

it & IE -T & tz tb K . M * > J* 202|*] £ g S 220£ ft, ft pj gg fg s - t # -e 
[ 0 0 3 0] 

5fcW:ftffitS:HfUo H23(c^-r J: ? H % m?fe300fi, ry-K302^ 
»4 L < fiM^fi> (1) to^F^^ U > - h fr%tz *) lO*^®*.* 

®miG?&&%toK&mLtzWM<o8tmi- (2) 
KSEysiLfeasko^t*^-/ 4^ii (5) g«<wffia*t>a&£ >k 

[ 0 0 3 1 ] 

TKm&4?% < k i>l-z>GDiJtWLW$&*#-?2>o Cao ^^ r^ectrochemicaT Inter 
calation of Single— walled Carbon Nanotubes with Lithiunj (Chem.P 
hys.Lett.^ (EpffiiJ^) ) ( |Xaoj ) Tttft 3 ilfc J: 9 )k%1- J ^- ? <r> 
^ S n 7 C 7 ^ * 'J 1 1 I^t^S!) C» A t J C t I S o Ca °f:iU 
A £ ICOnAh/ e, 400nAh/ go$£ ffl -p ^ y a. - 7* ^ I? £ L if A T Z> Z t 



(24) 13512 00 2- 5 18 28 0 

[ 0 0 3 2 ] 

-<^7'n^^ h(7)^^^-y f-^-yfi, 013^^-^ J: 
fc % PE-HF-CVD^j; oT^EfeS^Jt (0!)x.tf, 300^ t, 400^ ) -CfifeJE^-^fc 

[ 0 0 3 3 ] 

ry-K302(i, >;^a . -i*ym<D*7, hunt LXffl>< o r y *- K 302 # j: 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

, -tauij: ^T®*m<Dv^v&&mmm®i<Djfc&m)i±2ti, mm 300 !***) 



(25) mm.2 002-5 18280 

[ 0 0 3 6] 

If t/[g]23£g:H8-r ^ ^ iofrz, X 7 fc, T 7 - K302<t ^ V - K304(i > ^ -7 ^ 
^ 310f*) fc(Sji# 3 ft 308«f t , 306* ^ u t 2 ^ H W * o T S K 

S*LTi/>*o #fi»# 306 f±. TV - K302^*v- K304to^fe|}^ < J:^|*]^M*& 
4rl»±i-*^:*tSe^^^TV»* 0 77- K302& «fc y - K304f2^ ft-g-'^ 

Yy**m}LZ>*fl?*L<D-7uirjr T S - KSB^-312t * V - K2^31 

^B^WtSJBE^itT^io 7;- KSflH 1 312*3 HTfUV- K^314fi, 
->*>^310o/J,^ < 2: i-gfUfffltJit^'t^o ^--0 A®?&300 

*ffi.<k3LX2> t £fi, 7/ - K 302*5 «t IF* V- K304£ -ffril MtJc Lt£i% £ -£ * 

o 

[ 0 0 3 7] 

^pg^y 7;- K302* 5 J:ll f *v- K 304^ jR^m^i: LTi(o 

o 

[ 0 0 3 8] 

#fi»-|*306fi % 7/ - K302^ # v- K304t OHO|*l»ffi»*l»Jtt4 «t "5 
f& § > *»»30B*^-j- SJ:^:i<;t ^T- o #e^#306fi , ij ^ ^ A . 

[ 0 0 3 9] 

m«??s « , mft?-^308* vg^pj yg^-.-r itcj:oTis??tu 0 mmm^<DM 



(26) M2002-518 28 0 

Kli, H 2 S0 4> HC\ J: tfHNO, £ k*<D&, & ■ 4 & iiTf )\>4 * 

>£*tf*£ (BF 4 -, PF 6 -, CIO,-, CF 3 SQj " , £ J: tf BPH, - ) % t, tfK**L t><0 

[ 0 0 4 0] 

1/ > & - - K jr-?-l/>^ - - h % V * * - * - h , -J JL*h )U 77 

*nni*> % ->*jch^->jc^> N 1 2- ->'^ >. ^->ji^ > % ^nn^>-t£>, 
y/fn^H^, v^-^V-7> % xji^7*7>, ^hnp<^>, 2—*J-)V-r 

[ 0 0 4 1 ] 

'J (tf-;i/T^'3->i/) , #U 'J JUT? >*4ir^i*L4 0 
[ 0 0 4 2] 



(27) mm2 002-518280 

[ 0 0 4 3] 
[ 0 0 4 4] 

hi 24 £ itbw^c, <v%mnm 400 ti , ,n y > ^402 ^ % 

8j3 «fc If* V - h*m4 10 *M&-r& T y - K 404^5 £ 0^ y - ^406^ , mM 404 J3 
J: ^406^ u d *t€>omffi t «*Cfl9^SEtt-t * J: 9 fcffillft'ft 3 titzmffii&&& 
jf: ? *tfc -7 h >J y * ^ 4 »±>f >3£jftR409fc % 77 - K404£ # y - K406^ 

ftfc jc. y >? n - * 418|*j H $ tl/c ^^D^^ h 416^^X. ^> 

U/SEjLr-y h414 < P *fl|^TV>4o ^*lftlOH1404^ J: ^ 406(7) ® H fo] § 

&i mw±K%M&mfr&&2tiT^2>o mnm,m /i00 <DW)ttmKn, 77- K404 

<7>Sli # * # s #y& $ *U * V - K406oSlBB H BK X # * rt^S ? ft & 0 -e 

[ 0 0 4 5] 

_^4h+ +4e- tfotif^ftjii?^, r ^ jc*ift?*Lfcm*fi, ry- 

K404^. t, gj j&412 £jg oTAV- K406J T-^-ft&o ^#m?lli 4 °0<7) * V - 

Ktii]4io-ef±, m^^RJCB : Q,+4H + + 4e- -*2H,0Kfevxmiftkm.ft1l&to 



(2S) 002-518280 

[ 0 0 4 6] 

2HI I tilMgLVvtMi-; ^~^-y\ (2) »i^F^ 5 'J > - h tz *) i^HljlT 
ASS * 300< C ^ ib 700-c -c* * lo 4 >t li&Sfco^ y f- * - r 

t^fa-/, $ tz It (5) <b & i V) , ^O^ftlJ USE lo S tit 

[ 0 0 4 7] 

wm±^% i tz i (7) «t -9 a tm-e a - x > trt z> -r i j: o 



(29) #12 002 - 5 18280 

[ 0 0 4 8] 

'J75 K, sK'JJ^xJK ^';jc--r^> #'J7i-PV, #y 
[ 0 0 4 9] 

Wlx.**, BiSrCaCuO (BSCCO) % TlBaCaCuO (TBCCO) , Bi 2 Sr 2 CaCu 2 0 8 
(Bi-2212) % Bi 2 Sr 2 Ca 2 Cu 3 0 10 (Bi-2223) , Tl 2 Ba 2 Cu0 6 (TI-2201) , TI 2 Ba 
2 CaCu 2 0 8 (Tl-2212) , Tl 2 Ba 2 Ca 2 Ca 2 Qj, 0> 0 (T12223) , TlBa.CaCu.O, (1212) 
, TIBa 2 Ca 2 Cu 3 0 9 (TI-1223) a> «fc 1 & AMttMft** 7 S y **m> £ <b 
tffcTl£B1 % Pb, Bi\ t;t(±Pb-e, Ba£Sr T % Ca£Y£ {iCr-e^ft 

* h±UMi*?^ *Jja9fcM*SE?!ILrt:£i*:*V -f-a- -tM 
[ 0 0 5 0] 

#BB t LT*^*ffl*tja*AHfj*LS, Yangf,^ fNanorcxJ- Superconductor 
Composites ; A Pathway to Materials with High Critical Current 
Densi ti esj ( Sci ence . 273 : 1836^ - -J t> 1840^: _ ->* ( 19964p ) ) X'tm C h 

m m -e f± , s % <^ ^ a k & v > sjk -c o £ ^ & ®m au k * m -c • * * * m 



(30) 2 0 0 2 - 5 1 8 2 8 0 

>j ^ - h frMtz y) ivm&T<o&jg.*&-t2>$kMm~mm t tz&&<ostmts *• 
im%.<7>&im~}-y?-x.-7\ ( 4 ) *«o^iB^t>*64 ^o^«n»io f ** 

[ 0 0 5 1 ] 
[ 0 0 5 2 ] 

HI 25£#HB t , HI 1^ El 5B& J; ifm 7fr h m 19*«E fi«J t.^jjR-J- * fc> * J: 
me^F^ (EMI) KSOOfi, 36«i, (1) «l¥3J?U^-Ml^ 

-e^siot £ \±mWi<r)Rm (4> 1*^®^?,^^, i^n 

h\ ,fijx7rJV> ^''Jx-rJW *'>j7i^v> % ** >J m^^v? 
lt?1 502 £ li £ 31 504 1 # L Tffi&ft RT b£ ffi W ? *l i o 



(31) mm. 2002-518280 

[ 0 0 5 3] 

mm<D^v -y~y ?\ mm-tr-y^, & xvmmz n/rM^^iltffl t lx 

3g504£j£fj£-f & yn-lr^Tii, <7>EMI-> - ;u K500(.i||^^sr^ ^ 504^ ^ 

[ 0 0 5 4] 

Stulik^,^: fMicroelectrodes ; Definitions, Characterization and Hints 
For Their Usej (IUiPAC Cormn'ssion^ 5 ; ^r#^=-^-^ 5 50/ 61/ 97-^- (1999 

v *<mm-t & zki>x^z> 0 msi-mum^u, t , (i) ? 

^^JL^^^OM^^y *=l-7, (3) »602<7)j>-f^^i&^S^{ili^^ 
^300"C^fb700<c-c^^lo^ Ttrii^S^O^^^-y f-^-r604 N (4) ^602c7> 

\ Ztzli (5) «602<^p 606^#;£ Y) > ^ojf^ffl KJg lo 4 f*ft& 
MM-? 4 Z o 7 r-f y<«»4: -ef^S*lT£ «j , < £ ^lo^lfyf a- 



(32) #3| 2002-518280 

[ 0 0 5 5] 

£ ffl ^ t m ^ m s& k ii>^ pt t zk m^m Kmm-r s;H s ti^, 0 

[ 0 0 5 6 ] 

I±^^<6xl0- s Torrnfg; T$ ^/ Co T-fc-f-l^ • if 7 ($1^99.99%) j3 <£ 
Vry^-T -if 7, (;js£jg99.99%) £ N m-A*&frl20fe^arffr^2(ty%^aT? 

t#AL/Co lfrftJ±££SE$-£*:^ DCmM OV^v^LDC 500V 3A^jg x Ad 
vanced Energy MDX 1 . 5K- v y * j. o > |gf&) ^ C, m# * ? *i « * > ^ 
^f>-7^7^Vh - 3>OUi5 JrU^^X-vH^Sfc^iftS-e, 666< C J: >9 
<b4fcv»&JfcT|ftiJ J: O f y7Xv^4?^> dtmi-y a -:/«!> Bit* Srfl&Lfco 
f-i- 7*0-9- >7";^^IfM ( SEM , Hitachi S-4000) ^ J; 

o 

[ 0 0 5 7] 

[$i] m 1 ( A ) . m 1 ( B ) . m 2 > ^.to^K^-r^y ^-:/<7>$;g&# 



(33) Hm2 002-5 18280 



CjHj/NHj 
(seem / seem) 


7-f y * ~y hMlM 
(T>"<7. A) 




(#) 


(A) : mi(h)iSi.Z^mi(,b)<Dm^ : 
20/100 9 


0.09/460/50 


90 


(B) : m2<DW>-& 
80/160 


9 


0.2/640/ 140 


25 


(C) : m3(Di&& 
40/80 


6 


0.3 / 700 / 220 


20 



[ 0 0 5 8] 

, ft 3 ^^^-y^^--7*i4, ^±43<t D'i6±i»t,Ti:SO f s2o 

i - f4 60nm^. t, 500nm^ T^fEH -C/£ < 53^ Ltv>4 fig fct>f h 

^- y - ro*JK (4^10 6 '|g|/rmi i 0 
[ 0 0 5 9 ] 

[212(4, (B) H^iJ^L^^#OTT-4 ^i^^X^Mt-M^-'^ 
£&5r<7> ^ JO- a.- 7'W.@ It <£ »9 /h S < (~ 250nm ) , {4 200rm^, t, 300nm 

^--7*co^J^(44xl0 6 >|ii/mm 2 l cif^ : t> T**>*>. H^^-TSJRJ: "9 fc& 4 1£S 



(34) mm 2 0 0 2 - 5 1 8 2 8 0 

[ 0 0 6 0] 

^ft&o £1% ¥Mlf a-^SS**, H2n^-r~250nm^t,(i3ic^^-~100nm^ 
fifc£ s*s li . ST-*.- -Tttfflgk & £ ^ *fT d m 

cot § «t g ii&mwLgttf<itT-r & o 

[ 0 0 6 1 ] 

mmakfrfftmi- rmm&Ttt % < m KBtn-rs r - t-c^ * £ <t 

J^IHtii J: UitfliO^ < i®fc-C&*o ^<7?f-j.-7*cDiJi5fi~30nm-e^>k) „ 4>?£d 
>9> MJ¥^*>j5nm^^l0nm-e^^ o f a-70*fl0«li, «^ORt»i 



C35) #S20 02-5 18 28 0 

[ 0 0 6 2 ] 

•f t>^*l*li:fi^/:o T)^^> ■ if 7, %&XT2>fflK?- J r ys*<DHL2) £-8x10- 
•Torrj; 19 U fijf^EE*2QnTorr^t,6QnTorriij^^U7t 0 l-5#*fc6fl»fc 

to7t^>-7^"^ h n > • 7^s* y $ y >?\z£ ot, J9 £ j(jsl5nm^ t, 60nmcr> - y y ^ 

[ 0 0 6 3 ] 

fefegfc^ ag+SfcCVD^ CVD^ £6x10- 6 Tor 

f^BE*lTorri»f,2arorrn||J3ftfco T-t^U> • is «fc Xf 7 > * ~ 7 • 
O^-^ft 120sccm^ t, 200sccm-e& 19 , T U > k T -T comfit li 1 : 2 

^f,i: iot-c^<b^-^/jo ttf^JEjft f ic5ELfc«, ^M^Ji-cf&sjL*:* 

m*<tz 0 - 7 J 3 - f r/ ^ ? tl /; f X 7' •A , 7 7,Jtt*tfi? 



C36) ^312 00 2-5 1 8 2 8 0 

film LTp-<7to 

[ 0 0 6 4 ] 

U 2 ( A ) "Cg&ELfc J: 5 tc, *«jo55-omk % QH^#A*1*fc N H»**A.L 

£ J: trjgyij £ m ^< & tz *b K. . MM i~ J * a. - y-es =b it tz Wt <d - B £ fc° > 
■fey hX-mmL (IHSA^T) * #7*&#£Rtil3-frfc 0 30*+ fc. WKVWM 
KL=b£olt (IHSA^^T) > IHI*?*i£H!tt$itt m^<D&T) fc*v>d»#flS 

-?&tztbK^ mm^ntzmm-ra-ox x ^)M^mm<D^^^tz 0 mm**.*:* 

[ 0 0 6 5 ] 

^7X7 • *->* r *#***i*'*u g2 (B> isxi^m 2 ( c ) kjo^-t 

is X tf&Mtf is tz h 3 ft & to »t T- li & ^ 0 
[ 0 0 6 6 ] 

mK NH >£#A-r&£> StUti-s * * fitfg? £ft1% x^;p|®± 



* 



(37) M20 02-5 1 8 2 80 

(NH 3 ) ^i^ALT, *fc£*|S£«:*f* (QH 2 ) Sr^tAi"*^ &&v> 

q h, & x c/nh 3 ) <nmjj*mmizmA 

oTffiiS5£ *L& 0 L^L> ^i-y a- :/{±, PE-HF-CVD^-j^^Lf 700"C J: 
[ 0 0 6 7] 

2 (D) H^iJ^L7l:^#<5DT-eQH 2 tW,iPil^^Lfc, Z*ih<DJ&&Skft<D 
Tt-li, ^7^7 • ^->^i±frt>fL-f> — y ^ )VM<DW- £ Ji40nm<7) J £ 

[ 0 0 6 8] 

1@/mrf-e&& 0 &.% + J*a---f (H7A) oS#fiB|5B<^it@j: & -f 0 ^ ^ 

^Rlt7 ^coaS7i 5 ^250nm-e^-|> tU c [H^ LT^fcv>5&< 

<a£g£fdU tt«»w(PS*«/hS < frSKotix, BJcfi-r^^^^y -^^-^(7)11 
gfeFIflllt/h? < t *WmK7FLX\,*2> 0 m 7 ^K^-tXo^, -yy-)V<o 

mutt Lx<D&mi>&i-s3-z.-7<D%t%±<7)-y5-)v . y y'^x^xmm 
K^^fix^^o mmm^zt^, m^^m^x^xTr^^x^^^^^ 

csic^atsitsiH^is, z.<F>mm*-$.n-f2>z.ktLx, zcomz 



OS) M2 00 2-5 18 28 0 

&o ■J-yf-.x-T'tt, *ittT*R-&* *LT^*-ttJ: 13 

[ 0 0 6 9 ] 

SLT^So -tfcfc*^ - ? auffcwa £*^y f-o-- 7*«b& < 

friz, 15nmni§^^^r o i$l/>-9^^JB**, (E) £ «k tf^2 (F) K&m 

Lt^#(7)Ttfffl?aTi/^ 0 *a#Ett"Ctt (It 2 (F) ) , Jfm^AL 

Ol?$* s /h$ < ?KTV^. -€-*L-P*LEl8A^ J;UJE|8Bjcl3^T. g2 (E) 33 £ zf 

o +B*r«J^-gx.f^ IH8A(7)^i){i|2]7B(j^$5i^ &O-CJi&V> 0 ElSAi; m8B^Jt 
20j9-Hoy9X-^ • J^y ifK X oT —v *r ;l/Ji<7)J? $ >&Vh $ < & 

[ 0 0 7 0] 

j) i ~5Sm'±'C~$>2> <DX~, ^^^-y ^^-7llHM-Bond610i^^f v^flg (M-Line 
Accessories) £Jti§£^ N «««»PiStt*#-^ Lfc. £OWII!tt##fctev»tt 
Jg£#U MfiB#W*3<t Wl:ffi#t4. tKoxl^77y (m-fbv-xf- 



(39) 002-5 1828 0 

[007 1 ] 

H9Ati, *S!fl9*?»v»iJt*^>'^i-"r<o«fiBia*^Lrv»4o -o^H^y 

[ 0 0 7 2] 

y ^ - y*T-&& i £>B LTl^ 0 H9Aj3 «fc 0 f Bl9Bfc^-J-j$v»j££"?-y ^ j. - 

^BB*JK<OHK:3llWJf[OlW«36«2b4o afc*^?^- rii, 3f&*iajKriMfl;< 

7" y f - * - s«j nfijnj l> ^-o^:^ 7- y a - fm <d m mrfitmm*: 
t^<7)T\ m*br±% <m$h%T?-txnjm%m$-t)mhft2>o mnm^zw* 



(40) ftm 2002-518280 

[ 0 0 7 3] 

[$2] g|6 x 117, £ j: OTSn^-r^-y ^ j. - :T<7>j£J&*# 



C 2 H;/NH 3 /N a 
(seem / seem) 


{7>^<7, A) 




(#) 


(A): g]5A:fc5j:uqg]5BcD®-£- : 
0 / 160/0 8.5 
followed by 

80/160/0 8.5 


0.10/635/ 72 
0.13/670/05 


5 

10 


(B): E)6A(75 iirg- : 
0/ 160/0 


8.5 


0.09 / 740 / 66 


-> 
-> 


(C): m6B<D®&: 
0/0/296 


8.5 


0.10/480/53 


5 


80/160/0 8.5 


0.20/700/ 150 


25 


(E): mShcDm-B- : 
40/ 160/0 


7.2 


0.13/650/90 


14 


(F): mSBCO^: 
0/ 160/0 

80/160/0 


8.0 
8.2 


0.10/4SO/52 
0.10/560/60 


20 
10 



[ 0 0 7 4 ] 

40nm(7) - y ^ * ^ tr ^ 7 ^ * * Jfcffil 2 |g« ^ ipiflg L o T -fe ^ 

£ fl W M2T Ir] K^iJ L^itVfa- 7*ojA^ft £ to * fi£g £ jj* L T 
V»&o ^^y-f-a-^JE^ttft^-eSO^m^^io Hgti, lOOnm^ t, 150nm 

[ 0 0 7 5 ] 



(41) ftm. 2 0 0 2-5 18280 

40nmc7)- - 7 /r^^^^^-g-^, pgi * ^ K _ 73 n 9 -5o - cm (10 

£1 : 2^1 : 4£-$-& - £ £|&V>T|tMlj3 J: 0^J&^J2£ EHfcfc, PE-HF-CV 

K m k m u & )k% -r ; =. - 7 ft yy &wm t & 2 ti x v » 4 0 & & % nm $ & » 

[ 0 0 7 6] 

is X z/m 14}±^- HN ° 3 * > <fc cMr>f * > • * ? * y ^ k 
[ 0 0 7 7 ] 



(42) mm 2 0 0 2 - 5 1 8 2 8 0 

«fc O'lHSS*^ t o TtSEMij^^^ ltwJo m.%-7- 7 - zf <D&mi) % &®L 
[ 0 0 7 8 ] 

tf - A • <J v ^ 9 7 -i id J: Xf±m,M% tioT, * -7 % * K- 7* $ H 
t z 9.5Q-an (100) -> i; rr v^fcRJb K - y )V<Df&MB &MM S -£tz 0 Vvy? 
7 4 loJttK&ifeSatrtOEOL 36400 SBi^^^T^^->-fkS*L^2% 950^-^.ft 
O'-K'Jpif JM^^77- H:ioTZlt^f-A • (5% 100^^ 

f^^V^f^M^^^^-f) v My-tTLtZo U~J7, h 7 7" 

J-)Wr h V s 4 77°V k'^7)^-jl/ (3;1) «>?§?ft4'-C|&£?-£/fco ^CQ 

[ 0 0 7 9 ] 

-f^f-tb^l : 4^)T-b^-ix> i; T>-=e-T«>ig^^jS:aE*200scan-e^5^im^ 

U JE*lTorr^f,lOTorr-efifc5*-(EL/ci «h £P£ v> T 5>l ifc 1?!) 2c7) 7' d -far* t mm 

K % PE-HF-CVDK:J:oT^*^>'^3.-r*jftft$-&>5:o 
[ 0 0 8 0 ] 

m i7A^ t, u i7B^ #BB-f & ^ , se^iKfg^jito^ % i ft (* , ->>j3 > 

|gl7Au^r«t 9 fc, mHkKi-7 **--7-<Dlfc&tf&htl%^Z t ii, ±7^^ 



C43) 2 0 0 2 - 5 18 2 8 0 

^uv^o n^Bii, tf>-t- 7 txa^ic^? ^Ttmco^^ib 

co^i^f-e^^? *u - ;^ y 'J n > t (7) o ® t* li t i T ^ ^ ^ 0 c: 
[ 0 0 8 1 ] 

Sf£ K-7^tL7t9.5n-cm (100) y'Jn>it±[;z ^J^Ity Ky h • 
- >£S3tS-££ 0 fi£SS^^300t:^A > 666<ctc L> Q-y'riV- -j- y Ky 

•7'o-ty; t fflffiK, PE-HF-CVDjci oT^i^^-y ^ £-e*io -?-<r> 
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